(Received for publication November 1 1964) One of the most important functions of the epidermis is to protect underlying tissue from the environment.
Only a few biologically active ultraviolet wave length of sunlight penetrates the epidermis into the dermis. However, an exposure to intense ultraviolet light produces a number of biochemical alterations.
Most of the effect of ultraviolet light of the skin are harmful instead of beneficial. The exposure of ultraviolet is a major cause of cancer of the skin.
The metabolism of sulfur compound in the epidermis is a challenging subject, because of its fundamental relationship to cellular biochemical activities.
This report presents data and discusses the conparatively long term effects of ultraviolet lihgt on the sulfhydryl compounds in living rat epidermis. Many investigators studied biochemical changes induced by irradiation focused their attention on bone marrow and internal organs , but neglected the epidermis which is first in line of exposure to absord the energy of ionizing radiation , because of the tedious procedures to obtain a free hair-stubbe sample from small amount of epidermal material.
Some of the most important metabolic processes occurring in the epidermis involves sulf hydryl and disulfide. Sulf hydryl groups are essential for the activity of a number of enzymes and for cellular oxidation-reduction mechanisms.
They are also important in keratinization, antibody formation, cell wall permeability, cellular division, growth and carcinogenesis.
In a previous paper (3), the effect of a single exposure of ultraviolet on sulf hydryl pattern in living human skin was reported.
Ultraviolet irradiation caused an immediate increase in sulfhydryl concentration, however, this was followed by a return to normal range in twenty-four hours.
By three days after exposure, sulfhydryl concentration had become lower than normal. In approximately ten to fifteen days following exposure the sulf hydryl values again were normal.
Chronic exposure of skin to ultraviolet light is not considered to be only an accumulation of single exposure. The primary and secondary photo-biochemical changes are to be overlapped, and also the adaptation to ultraviolet irradiation with repetitive exposure must be occured.
In the present experiment the repeated , exposure of epidermis to ultraviolet light caused a decrease in the sulfhydryl level.
The non protein-bound SH level quickly fell to below normal value, but protein-bound SH remained relatively unaltered.
In the non protein-bound SH fraction, sulfosalicylic acid (0.2 M of final concentration) was used to prepare a protein-free filtrate, since glutathione does not tend to become auto-oxidized in this reagent.
Glutathione is not the only SH containing component of acid extracts of tissue, but is the biolgically interesting peptide. It has been known that the thiol enzyme requires the SH group for its activity.
In a previous paper (4), succinic dehydrogenasse activity (thiol enzyme) was attacked by a single exposure of ultraviolet light, but glutathione could restore the enzyme activity, probably by reducing the oxidized enzyme-SH group. The chronic exposure of ultraviolet light caused the non protein-bound SH to decrease.
Therefore the restoring effect of glutaIhlorie on the oxidized SH caused by ultraviolet exposure will be eliminated. The decrease of non protein-bound SH would reflect the enzyme activity in the epidermis. Ultraviolet caused protein-bound SH remained relatively unalatered. However, it was found that the protein-bound SH decrease significantly at the 3 months' exposure. Apparently a chronic exposure of rat epidermis may cause a structural changes in protein molecule. Additional studies in progress on protein hopefully will provide answers to this and other problems.
Calcutt et. al (5) reported that an elevated levle of tissue-sulf hydryl is an essential feature of tumor indution.
During chemical carcinogenesis, it has been observed that elevated tissue-SH concentration was followed by subnormal levels that persisted into the resultant tumor.
Elevations in SH concentration recorded in all tumor-susceptible tissue usually for several weeks to several months.
Since ultraviolet light is a known carcinogen, our findings were not strictly compatible with Calcutt's hypothesis. However, our experiment was considered in the desired period of seven months.
The tumor production with ultraviolet light in this dosage takes approximately three more months (total energy is above 108 erg/cm2).
Therefore the relationship between epidermal SH level and tumor production could not be determined.
In 1961, Soffen et al. (6) reported the quantiative measurements of changes in mouse ear skin following a single dose of ultraviolet light. The incidence of mitosis figure, number of epidermal cells, thickness and nuclear diameter were discussed. All the measured aspects changed quantitatively in similar fashion following the irradiation;
increasing rapidly at first, reaching a maximum and then falling gradually toward normal.
Ito (7) found in mild irradiation of ultraviolet light a slight increase in RNA content of the cytoplasma when examined 3 to 5 days after irradiation. In more intensity irradiation the RNA content decrease. With more irradiation the nuclear DNA was found to gradually decrease or to coagulate.
In the present paper, the number of nuclei, diamer and DNA content following chronic exposure were determined. The chronic exposure caused the diameter of nuclei and DNA content to decrease.
Ultraviolet irradiation produced photochemical changes in DNA 
